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,W ZDV LQGHHGP\ FROOHDJXHZKRZDV LQVSLUHG E\ WKH H[SHULHQFH LQ.DJRVKLPDZKRFRQYLQFHGPHWRDSSO\IRUWKHIHOORZVKLSDWWKH5HVHDUFK&HQWHU7KHLGHDZDVWDNHQXSZLWKPXFKHQWKXVLDVPDV LWPHDQW WKDW,FRXOGFRPHWR.DJRVKLPDDIWHU\HDUVVLQFHP\ ODVWYLVLWDQGKDYLQJJUDGXDWHGIURP.DGDL6XLVDQ*DNXEXLQ,QVWDQWO\ ,NQHZ WKDW WKLVZRXOGJLYHPHDQRSSRUWXQLW\ WRJHW VRPH LQVLJKW LQWR WKHFRDVWDO UHVRXUFHPDQDJHPHQW V\VWHPV LQ -DSDQ ,ZDVSDUWLFXODUO\ LQWHUHVWHG LQ WKH UROHRIFRRSHUDWLYHV LQ ILVKHULHV PDQDJHPHQW DV EHLQJ RQH RI WKH ROGHVW H[DPSOHV RI IRUPDOFRPDQDJHPHQW V\VWHP WKDW LV EDVHG RQ WUDGLWLRQDO FXOWXUDO SUDFWLFHV :KLOH WKH W\SH RIILVKHULHVVFDOHRIRSHUDWLRQVHQYLURQPHQWDQGJRYHUQDQFHVWUXFWXUHVDUHLQFRQWUDVWWRWKRVHIRXQGLQWKH3DFLILF,QHYHUWKHOHVVZDQWHGWRVHHLIWKHUHDUHOHVVRQVWREHOHDUQWIURPWKH-DSDQHVHH[SHULHQFH ,QDGGLWLRQ ,ZDQWHG WRXVH WKH WLPHDQGVSDFH WRZULWHRQDSURMHFWWKDW,KDGDOUHDG\XQGHUWDNHQRQ*HQGHUDQG7XQD, DP VLQFHUHO\JUDWHIXO WR3URIHVVRU7RPLQDJD DQG3URIHVVRU1RGD IRU JLYLQJPH WKHRSSRUWXQLW\ , ZRXOG DOVR OLNH WR WKDQN RWKHU VWDII PHPEHUV DW WKH 5HVHDUFK &HQWHU3URIHVVRUV.DZDL+LGDND DQG1DJDVKLPD DQG0V.XVXPRWR IRU WKHLU NLQG DVVLVWDQFH WRPDNHP\ VWD\SOHDVDQW ,ZRXOGDOVR OLNH WR DFNQRZOHGJH3URIHVVRUV1RUR0LJXHO (EDWDDQG7RULL DW WKH)DFXOW\ RI)LVKHULHV IRU WKHLU YDOXDEOH WLPH DQG DOORZLQJPH WR MRLQ WKHLUILHOGWULSV:KDWVWUXFNPHPRVWZDVWKDW,KDGWRVWDUWP\IHOORZVKLSRQWKHGD\RI&KULVWPDV(YHDQGZRUNWKURXJKRXW&KULVWPDVDQG%R[LQJ'D\ZKLFKZDVUDWKHUXQXVXDOIRUPH,WZDVDUHPLQGHUWKDW,ZDVLQ-DSDQZKHUHSHRSOHOLYHWRZRUNUDWKHUWKDQZRUNWROLYH7KH1HZ<HDU KRZHYHUZDV DQ H[FHSWLRQ WR WKH URXWLQH ,WZDV D WLPH RI IHVWLYLWLHVKDYLQJEHHQLQYLWHGE\DIULHQGWRHQMR\WKHGLVWLQFWLYHO\-DSDQHVH1HZ<HDU&XLVLQHVYLVLWVKULQH QRW RQH EXW WZR HQMR\ WKH KHDW RI WKH -DSDQHVH KRWVSULQJ DQG ZDWFK VSHFLDOWHOHYLVLRQSURJUDPPHVRQ1HZ<HDU,OHDUQWPRUHDERXWWKHVLJQLILFDQFHRIHDFKIRRGLWHPLQWKH2VHFKL5\RULPXFKRIZKLFKFRQVLVWVRIPDULQHSURGXFWVOLNHVKULPSGULHGDQFKRYLHVILVKFDNHVKHUULQJURHDQGVHDZHHGV WKDWDUH UHIOHFWLYHRI WKHPDULWLPHFXOWXUHRI-DSDQ ,KDGORWVRI.XURPDPH WKHEODFNVZHHWHQHGEHDQVZKLFKLVPHDQWIRUKHDOWK\ OLIHDQGWKH
R]RQHVRXSZLWKPRFKLWKDWVLJQLILHVORQJOLIHDQGJRRGKHDOWKLQWKH1HZ<HDU7KHQHDWO\SUHVHQWHGDQGFRORXUIXOIRRGVDOVRLQFOXGHGDYDULHW\RIYHJHWDEOHVDQGURRWFURSVVXFKDV\DPFDNHVDQGWDURZKLFKFOHDUO\VLJQLILHGWKHLGHDOLVWLFWUDLWRI-DSDQHVHFXOWXUHWRVWDUWWKH1HZ<HDUZLWKJRRGIRRGPHUU\PDNLQJDQGJRRGWKRXJKWVWKDWZLOOHYHQWXDOO\FRQWLQXHWRIORZWKURXJKRXWWKH\HDUDQGEULQJPXFKKDSSLQHVVDQGMR\7KH ODQGVFDSH RI FHQWUDO .DJRVKLPD KDV FKDQJHG FRQVLGHUDEO\ LQ WKH ODVW  \HDUVH[FHSWWKHODQGPDUNVLJKWRI6DNXUDMLPDZLWKLWVLQWHUPLWWHQWHUXSWLRQV1LVKLHNLKDVEHHQUHFRQVWUXFWHG LQWRDKXVWOLQJ DQGEXVWOLQJ.DJRVKLPD&KXRHNLZKLFK OLQNV.DJRVKLPD WRWKHUHVWRI1RUWKHUQ-DSDQYLD6KLQNDQVHQ7KH.LULVKLPD1DWLRQDO3DUNLVWUDQVIRUPHGLQWRDKXERIWRXULVPUHODWHGDFWLYLWLHV±KRWHOVIDUPVUHFUHDWLRQDODUHDVDQGUHVHUYHVFDSLWDOLVLQJRQ LWV XQLTXH ODQGIRUP DQG YHJHWDWLRQ XQOLNH LQ RWKHU SODFHV LQ WKH 3DFLILF RU HOVHZKHUHZKHUHQDWLRQDOSDUNVDUHJHQHUDOO\UHVWULFWHGDUHDVZLWKIHZDFWLYLWLHVRQO\7KHUHDUHD ORWPRUH KLJKULVH EXLOGLQJV HYHU\ZKHUH ZKLFK FRQIXVHG PH DW WLPHV DV WR ZKHWKHU , ZDVZDONLQJLQWKHULJKWGLUHFWLRQ:KDWUHPDLQVWKHVDPHGHVSLWHWZRGHFDGHVRIFXOWXUDOFKDQJHDUHWKHIULHQGOLQHVVNLQGQHVVDQGSOHDVDQWHWLTXHWWHRI.DJRVKLPDSHRSOHZKHWKHULWLVDWDVXSHUPDUNHWURDGVLGHXQLYHUVLW\UHVWDXUDQWRUDQ\ZKHUH7KH )DFXOW\ RI )LVKHULHV QRZ KDV DQ H[SDQGHG VSHFLDOLVHG JUDGXDWH SURJUDPPHFRYHULQJ YDULRXV DVSHFWV RI ILVKHULHV VFLHQFH WHFKQRORJ\ DQG UHVRXUFHPDQDJHPHQW , DPLPSUHVVHG E\ WKH FORVH FROODERUDWLRQ EHWZHHQ DFDGHPLD SUHIHFWXUDO JRYHUQPHQW UHVHDUFKLQVWLWXWHV LQGXVWU\ DQG WKH FRPPXQLW\ DW ODUJH 7KLV LQWHUGHSHQGHQFH QRW RQO\ VXSSRUWV DKHDOWK\ UHVHDUFK DQG GHYHORSPHQW HQYLURQPHQW EXW RQH WKDW LV SUDFWLFDO XVHIXO DQG FRVWHIIHFWLYH ,I RQO\ VXFK D GHJUHH RI FORVH FROODERUDWLRQ FRXOG H[LVW LQ WKH VPDOOHU 3DFLILFLVODQGVEHWZHHQWKHUHOHYDQWLQVWLWXWLRQVEHQHILWVZRXOGEHVHYHUDOIROGDQGILVKHULHVFRXOGEHPXFKEHWWHUPDQDJHG,ZRQGHUHGZK\P\ FROOHDJXHV DW WKH5HVHDUFK&HQWHUZHUH DOZD\V WUDYHOOLQJ WR WKH2NLQDZD ,VODQGVDQGZKDWPDGH2NLQDZDGLIIHUHQW IURPWKH UHVWRI-DSDQEHVLGHVEHLQJDVHPLWHPSHUDWH DUHD WKDW KDV DQ $PHULFDQ PLOLWDU\ EDVH ,W ZDV LQWHUHVWLQJ WR OHDUQ WKDW2NLQDZDKDVDULFKKLVWRULFDODQGSROLWLFDOSDVWDQGLQGHHGUHSUHVHQWHGWKH-DSDQHVHJDWHZD\WR WKH ZRUOG SDUWLFXODUO\ &KLQD DQG (XURSH WKXV LQILOWUDWLQJ ERWK (DVWHUQ DQG :HVWHUQFXOWXUH LQWR WKH UHVW RI WKH -DSDQHVH $UFKLSHODJR :KDW LQWULJXHG PH ZHUH WKH VRUWV RIHFRQRPLF UHYLWDOLVDWLRQ SURJUDPPHV RI WKH VPDOO LVODQGV WR DGGUHVV WKHLU LVRODWLRQ DQGGHSRSXODWLRQSUREOHPV 7KHFRQFHSWRI³LVODQGWKHUDS\´WKURXJKFUHDWLRQRI+HDOWK9LOODVRQ<RURQ,VODQGZKHUHKHDOLQJLVHIIHFWLYHO\E\WKHVFHQHU\RIWKHVXUURXQGLQJHQYLURQPHQWDQGWKHVPDOOVFDOHVDOWSURGXFWLRQLQ7RVKLPDDUHDPRQJVWVRPHRIWKHLQWHUHVWLQJH[DPSOHV7KH 3DFLILF ,VODQGV FDQ OHDUQ IURP VXFK LQQRYDWLYH LGHDV JLYHQ WKDW WKHUH DUH VHYHUDOXQLQKDELWHG VPDOO LVODQGV WKDW FRXOG EH XVHG WR SURPRWH VXFK WRXULVP DFWLYLWLHV DQGXQOLPLWHG VHDZDWHU DQG VXQVKLQH WRPDNH VDOW 'LYHUVLI\LQJ LVODQG HFRQRPLHV FDQ JUHDWO\
DVVLVWLQUHOLHYLQJSUHVVXUHRQWKHORFDOILVKHULHV-DSDQ¶V FRDVWDO ILVKHULHV FRPDQDJHPHQW UHJLPH LV D EOHQG RI DQ LQVWLWXWLRQDOIUDPHZRUNWKDWLVJURXQGHGLQWKHSDVWIURPWKHIHXGDOHUDWRJHWKHUZLWKPRUHFRQWHPSRUDU\V\VWHPV LQIOXHQFHG E\ PRGHUQ VFLHQFH DQG WHFKQRORJ\ 7KURXJK D UHYLHZ RI WKH FRDVWDOILVKHULHVVRPHRIWKHOHVVRQVIURPWKH-DSDQHVHH[SHULHQFHWHOOVXVWKDWVXGGHQFKDQJHVWRLQVWLWXWLRQDO VWUXFWXUHV DUH QRW OLNHO\ WR VXFFHHG DV LQGLFDWHG E\ WKH 0HLML 5HVWRUDWLRQFRRUGLQDWLRQRIPDQDJHPHQWDFWLYLWLHVLVUHDOO\LPSRUWDQWDWWKHGLIIHUHQWOHYHOVRIDXWKRULW\DQGWKDWHPSRZHUPHQWRIFRDVWDOFRPPXQLWLHVLVFUXFLDO7KHVHDUHDOVRHVVHQWLDOIDFWRUVIRUFRQVLGHUDWLRQ LQ WKH FDVH RI WKH 3DFLILF ,VODQGV DV WKH\ EHJLQ WR HVWDEOLVK WKHLU RZQFRPDQDJHPHQWV\VWHPVXVLQJFRPPXQLW\EDVHGVWUXFWXUHVDQGDSSURDFKHV7KHUHDUHRWKHUSUDFWLFDOOHVVRQVZKHQFRQVLGHULQJWKHUROHRIWKHFHQWUDOJRYHUQPHQWSRZHUVRIWKHORFDORUSURYLQFLDO JRYHUQPHQW UHFRJQLVLQJ WKH LPSRUWDQFH RI SURFHGXUDO JXLGHOLQHV DQG KRZILQDQFHV VKRXOG EH KDQGOHG , DP KRSLQJ WKDW WKHVH LGHDV ZLOO EH H[SDQGHG LQ DQRWKHUGHWDLOHGFROODERUDWLYHUHSRUW(YHQWKRXJK-DSDQKDVDORQJKLVWRU\DQGH[SHULHQFHLQILVKHULHVSURGXFWLRQLQUHFHQW\HDUVKDVEHHQGHFOLQLQJWRJHWKHUZLWKWKHQXPEHURIILVKHUVDQGSHRSOHLQWHUHVWHGLQILVKLQJDV D SURIHVVLRQ 5HDVRQV IRU VXFK D WUHQG SURYLGH LQWHUHVWLQJ OHVVRQV QRW RQO\ RQ WKHVXVWDLQDELOLW\RIILVKHULHVUHVRXUFHVEXWDOVRRQPDULWLPHFXOWXUDOFKDQJH7KHJRYHUQPHQW¶VHIIRUW WR GHDO ZLWK VXFK SUREOHPV LV DPD]LQJ %HFDXVH VHDIRRG KDV EHHQ VR FHQWUDO WR-DSDQHVHGLHWDQGFXOWXUHWKHQDWLRQDOFDPSDLJQ³)RRG$FWLRQ1LSSRQ´DLPLQJWRHQFRXUDJHSHRSOH WR HDW ORFDOO\ SURGXFHG IRRGV OHDYHV PXFK IRRG IRU WKRXJKW 7KH EHQHILWV RISURPRWLQJ ORFDO IRRGV DUH QRW RQO\ IRU JRRG QXWULWLRQ EXW DOVR WR FUHDWH WKH GHPDQG WRVXSSRUW WKH ORFDO ILVKLQJ LQGXVWU\ WKDW KDV EHHQ DIIHFWHG E\ FKHDSHU LPSRUWV DQG KHQFH WRUHMXYHQDWH ILVKHULHV UHODWHG HPSOR\PHQW DQG WUDGLWLRQV , KDYH DOVR OHDUQW RI WKHPXOWLSURQJHG DSSURDFK WR UHYLWDOLVH WKH ILVKHULHV VHFWRU IURP UHKDELOLWDWLRQ RI FRDVWDOHFRV\VWHPVDQGDTXDFXOWXUHWRUDLVLQJDZDUHQHVVRQQXWULWLRQDQGIRRGSUHSDUDWLRQPHWKRGVWR VXSSRUWLQJ VFKRRO FXUULFXOXP DQG UHFUXLWLQJ \RXQJ PHQ DQG ZRPHQ ,Q IDFW , ZDVIRUWXQDWHWRREVHUYHRQHRIVXFKDFWLYLWLHVLQDFWLRQDWWKH.DLHL)LVKHULHV&RRSHUDWLYHQHDU0RXQW .DLPRQ ZKLFK ZDV RUJDQLVHG E\ .DLPRQ -XQLRU 6HFRQGDU\ 6FKRRO WKH )LVKHULHV&RRSHUDWLYH SDUHQWV DQG VWDII IURP WKH )DFXOW\ RI )LVKHULHV %HVLGHV SURYLGLQJ JHQHUDONQRZOHGJH RQ WKH PDULQH HQYLURQPHQW ILVK VSHFLHV JHDU WHFKQRORJ\ DQG D GLVSOD\ RIXQGHUZDWHUURERWLFFDPHUDVWXGHQWV OHDUQWKRZWRFXWFOHDQDQGFRRNILVK7KLVKDVJLYHQPHVRPHSRLQWHUVWRKRZ0DULQH6WXGLHVDWWKH8QLYHUVLW\RIWKH6RXWK3DFLILF863FRXOGDSSURDFK KLJK VFKRRO VWXGHQWV GXULQJ FDUHHUV H[SR 863 RSHQ GD\ RU GXULQJ LQGLYLGXDOVFKRROYLVLWV2QDYLVLWWRWKH6DWDPLVDNL)LVKLQJ&RRSHUDWLYH,ZDVVXUSULVHGWROHDUQWKDWQHDUO\DOOILVKHUVZKRJRRFHDQILVKLQJDUHZHOODERYH\HDUVRIDJHZLWKWKHROGHVWILVKHUEHLQJ\HDUVROG7KLVSDUWO\GHPRQVWUDWHVWKDWVHFUHWWRORQJHYLW\DOVROLHVLQEHLQJDFWLYH
,KDYHDOVREHFRPHDZDUHRIVRPHRIWKHDGYDQFHVLQDTXDFXOWXUHSDUWLFXODUO\LQILVKUDQFKLQJXVHRIDUWLILFLDOUHHIVVXFKDVIRUUHVWRFNLQJRIDEDORQHDQGLPSURYHPHQWVLQZDWHUTXDOLW\ WKURXJK LQWHJUDWHGPDQDJHPHQW SURJUDPPHV , DP DPD]HG DW WKH HIIRUW SXW LQ WRWDFNOHWKHULVLQJFRVWRIIXHODQGPHDVXUHVWRUHGXFHE\FDWFKWKURXJKJHDUPRGLILFDWLRQVXFKDVPDNLQJQHWVOLJKWHUWRUHGXFHGUDJDQGJHDUGHVLJQWRLQFRUSRUDWHHVFDSHJDSV,IRXQGRXWWKHUHDVRQVZK\-DSDQKDVEHHQVRDFWLYHDWWKHLQWHUQDWLRQDOOHYHORQLVVXHVUHODWHGWRLOOHJDOXQUHJXODWHG DQG XQUHSRUWHG ,88 ILVKLQJ -DSDQ KDV DOUHDG\ LPSOHPHQWHG WKH FDWFKGRFXPHQWDWLRQ VFKHPH IRU EOXHILQ WXQD DQG LV LQ WKH SURFHVV RI H[WHQGLQJ WR RWKHU WXQDVSHFLHV OLNHELJH\H7KH UHDVRQV LQFOXGH WKHSURWHFWLRQRI LWVRZQGRPHVWLF LQGXVWU\IURPFKHDSHU VXSSOLHV IURPHOVHZKHUHPLQLPLVHFRPSHWLWLRQZLWK LWVRZQGLVWDQWZDWHUYHVVHOVDQGWRNHHSSULFHVVWDEOH,QGHHG WKHUH DUHPDQ\ DVSHFWV RI -DSDQHVH ILVKHULHV WKDW , KDYH EHHQ DEOH WR XSGDWHP\VHOIZLWK DV SDUW RIP\ VFKRODUO\ H[SHULHQFH GXULQJP\ VWD\ 7KH G\QDPLFV RI -DSDQ¶VILVKHULHVSURYLGHVDQLGHDOSODWIRUPIRUIRUPXODWLQJWKHRUHWLFDOIUDPHZRUNVWRFRQFHSWXDOLVHWKH ILVKHULHV GLVFLSOLQH ZKHWKHU LW LV LQ WHUPV RI LGHQWLI\LQJ SUREOHPV DQG LVVXHV RUDGGUHVVLQJWKHP,KDYHDOZD\VZRQGHUHGDERXWWKHSDLQVWDNLQJFDUHLQZUDSSLQJDQGSDFNDJLQJRIJRRGVDQG LWV SUHVHQWDWLRQ ZKHWKHU LW LV PRUH IRU HFRQRPLF UHDVRQV WR FUHDWH DGGLWLRQDOHPSOR\PHQWRUDUHIOHFWLRQRIDQDIIOXHQWVRFLHW\¶VFXOWXUH'HVSLWHWKHDGGLWLRQDOZDVWHWKDWLVJHQHUDWHG,DPLPSUHVVHGE\KRZZHOO-DSDQKDVNHSWSDFHZLWKLWVZDVWHPDQDJHPHQW7KHVRUWLQJRIKRXVHKROGZDVWH UHF\FOLQJDQG UHGXFLQJKDVNHSW-DSDQHVHKRXVHKROGVDQGVWUHHWV UHODWLYHO\ FOHDQ 7KH FKDQJH LQ SHRSOH¶V DWWLWXGH WR GULYH HFRFDUV DV VRPHWKLQJIDVKLRQDEOH LV DOVR LQWHUHVWLQJ DQG UHPLQGVPH RI KRZ VPRNLQJ KDV VXGGHQO\ EHFRPH DQDQWLVRFLDOKDELW/LNHZLVH,DPVXUHWKDWFUHDWLQJHFRPDFKLZKHUHNLWFKHQZDVWHLVXVHGWRJHQHUDWH HOHFWULFLW\ IRU ORFDO WRZQV ZLOO EH WDNHQ XS E\ ORFDO JRYHUQPHQWV LQ D VLPLODUPDQQHU7KH FRQVWUXFWLRQ RI FRQFUHWH EDUULHUV WR SURWHFW FRDVWOLQHV IRUHVWHG KLOOV DQG WKHDGYDQFHVLQFRQVWUXFWLRQDQGHQJLQHHULQJWHFKQLTXHVDOVRVKRZVKRZ-DSDQKDVEHHQFRSLQJZLWK WKH YXOQHUDELOLW\RI LVODQGHQYLURQPHQW DQG OLIH WR QDWXUDO GLVDVWHUV OLNH HDUWKTXDNHVWVXQDPLVODQGVOLGHVDQGIORRGV$ERYHDOOZKDWPDNHV-DSDQHVHVRXQLTXH IRURXWVLGHUV OLNHPH WR OHDUQ IURPLVKRZZHOO WKH\ KDYH DGDSWHG WKHLU WUDGLWLRQ LQWR PRGHUQ ZD\ RI OLIH 7KH YDULRXV IHVWLYDOV RUPDWVXUL SURYLGH DQ LQVLJKW LQWR WKHLU SDVW DQG GHILQHV WKHLU KHULWDJH 0XFK HIIRUW DQGUHVRXUFHV DUHSXW LQWR WKH SUHVHUYDWLRQ DQGPDLQWHQDQFHRI -DSDQHVHJDUGHQVDUFKLWHFWXUHVKULQHV DQG WHPSOHV IRONGDQFHPXVLF DQG DUW DQG FUDIW DV HOHPHQWV RI FXOWXUDO LGHQWLW\'HVSLWHD ULFK WUDGLWLRQDOFXOWXUH LQ WKH3DFLILFGRFXPHQWDWLRQDQGSUHVHUYDWLRQHIIRUWVDUHRIWHQDVHFRQGSULRULW\DQGRQO\DIHZUHFRJQLVHWKHUHOHYDQFHRIVXFKV\PEROLFWUHDVXUHV
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ZLWKWKHNLQJDQGKLVFDELQHW:KHQWKHNLQJSUHVLGHGRYHUDFDELQHWPHHWLQJLWEHFDPHWKH3ULY\&RXQFLO0HPEHUVRIWKLVERG\ZHUHFKRVHQDQGDSSRLQWHGE\WKHNLQJIURPVRFLHW\DWODUJHVRZKLOHWKHUHZHUHFDVHVRIIDYRXULWLVPQHSRWLVPDQGEDGO\FKRVHQPLQLVWHUVPRUHRIWHQ WKH\ ZHUH SHRSOH ZHOO TXDOLILHG E\ WUDLQLQJ HGXFDWLRQ RU H[SHULHQFH WR KHDG WKHPLQLVWULHV XQGHU WKHLU FRQWURO 8VXDOO\ WKH\ KDG ULVHQ WKURXJK WKH UDQNV RI JRYHUQPHQWVHUYLFHDQGWKHUHIRUHKDGDWKRURXJKNQRZOHGJHRIWKHZRUNRIWKHLUGHSDUWPHQWV+RZHYHULI DPLQLVWHUSURYHG LQFRPSHWHQW RU FRUUXSW KH FRXOG EH UHPRYHG IURPRIILFHRQO\ E\ WKHGHFLVLRQRIWKHNLQJZKRPLJKWUHIUDLQIURPDFWLQJ7KLVSUDFWLFHGLGRSHQWKHZD\WRDEXVHRIRIILFHEXWFULWLFVRIWKLVIRUPRIJRYHUQPHQWVKRXOGDVNZKHWKHUGHPRFUDWLFSURFHVVHVLQQHLJKERXULQJ FRXQWULHV KDYH SURGXFHG D EHWWHU UHVXOW -RXUQDOLVWV VHOGRP RU QHYHU PDGHLQIRUPHG FRPSDULVRQV LQ RUGHU WR DVVHVV WKH PHULWV RI WKH JRYHUQPHQWV WKH\ ORYHG WRFULWLFLVH3DUOLDPHQW KDG WKH SRZHU WR PDNH OHJLVODWLRQ RU UHMHFW WKH JRYHUQPHQW¶V SURSRVHGOHJLVODWLRQ ,W FRXOG VXJJHVW LQLWLDWLYHV WR JRYHUQPHQW EXW FRXOG QRW LPSOHPHQW WKHP QRUFRXOG LW HYHU UHPRYHDJRYHUQPHQWE\DYRWHRIQRFRQILGHQFHRUE\GHIHDWLQJLWVEXGJHW7KXV DOWKRXJK 7RQJDZDV GHVFULEHG DV D FRQVWLWXWLRQDOPRQDUFK\ E\ WKH EHWWHU LQIRUPHGREVHUYHUV HYHQ WKDW LV QRW HQWLUHO\ DFFXUDWH EHFDXVH LW VXJJHVWV SDUOLDPHQWDU\ SURFHVVHVVLPLODU WR WKRVH RI WKH8QLWHG.LQJGRP NQRZQDV WKH µ:HVWPLQVWHU V\VWHP¶ ,WZRXOGEHEHWWHU WRGHVFULEH WKH7RQJDQ IRUPRI JRYHUQPHQW DV D KHUHGLWDU\ SUHVLGHQF\ EHFDXVH WKHIRUPDQGSURFHGXUHVRIJRYHUQPHQWDUHFORVHUWRWKH$PHULFDQIRUPWKDQWKH%ULWLVKIRUP,Q IDFW LI ZH WUDFH WKH JHQHDORJ\ RI WKH 7RQJDQ FRQVWLWXWLRQZH ILQG WKDW LW ZDV FORVHO\PRGHOOHGRQWKHFRQVWLWXWLRQRIWKH.LQJGRPRI+DZDLLRIZKLFKZDVLQWXUQPRGHOOHGRQWKH$PHULFDQ&RQVWLWXWLRQZKLFKLQLWVWXUQGUHZKHDYLO\RQDQGPRGLILHG%ULWLVKHLJKWHHQWK FHQWXU\ JRYHUQPHQW 7KXV WKH IHDWXUHV WKDW MRXUQDOLVWV IURP &RPPRQZHDOWKFRXQWULHVZLWKWKH%ULWLVKIRUPRISDUOLDPHQWDU\JRYHUQPHQWILQGVRREMHFWLRQDEOHZRXOGEHEHWWHUXQGHUVWRRGLIWKH\QRWLFHGWKHVLPLODULWLHVWRPRGHUQ$PHULFDQJRYHUQPHQW7KH SUHVHQW UHIRUP PRYHPHQW EHJDQ WZHQW\ ILYH \HDUV DJR WKRXJK GLIIHUHQW HYHQWVZLWK D GLIIHUHQW GDWH FRXOG EH WDNHQ DV WKH VWDUWLQJ SRLQW ,W DURVH IURP WKUHH VRXUFHVJRYHUQPHQWEHFRPLQJFDUHOHVVLQLWVREVHUYDQFHRIFRUUHFWOHJDOIRUPVDQGSURFHVVHVZLWKVRPHZHOOSXEOLFLVHGFDVHVRIZURQJIXOGLVPLVVDORISXEOLFVHUYDQWVVHFRQGLWKDGQRWEHHQLQ WKH KDELW RI H[SODLQLQJ LWVHOI WR WKH SXEOLF DQGZKHQ LQ  LW DWWHPSWHG WR GR VR LWH[SRVHGLWVHOIWRFULWLFLVPRYHUJRYHUQPHQWVDODULHVDQGDOORZDQFHVWKLUGWKHNLQJLJQRUHGDOOUHTXHVWVDQGSHWLWLRQVWRGLVFLSOLQHZD\ZDUGPLQLVWHUVRUFRUUHFWWKHLUPLVGHHGV&RQVHTXHQWO\WKHUHIRUPPRYHPHQWEHJDQQRWZLWKDGHPDQGIRUFRQVWLWXWLRQDOFKDQJHEXWIRUDGHPDQGIRUKLJKHUHWKLFDOVWDQGDUGVIRURIILFHKROGHUV7KHNLQJDQGKLVPLQLVWHUVUHIXVHG WR UHVSRQGDQG WKLVGUHZDWWHQWLRQ WR WKH IDFW WKDWHOHFWHGPHPEHUVRISDUOLDPHQWDQGPHPEHUVRIWKHSXEOLFKDGQRPHDQVRILQIOXHQFLQJRUFKDQJLQJWKHJRYHUQPHQW)URP

WKDW DZDUHQHVV FDPH WKHPRYHPHQW IRUSROLWLFDO UHIRUP LI EHWWHU VWDQGDUGVRI JRYHUQDQFHFRXOGQRWEHDFKLHYHGZLWKWKHSUHVHQWFRQVWLWXWLRQWKHQWKHFRQVWLWXWLRQVKRXOGEHFKDQJHG3URGHPRFUDF\FDPSDLJQHUVVWURYHIRURYHUDGHFDGHWRSHUVXDGHRUIRUFHJRYHUQPHQWWRDFWWKH\ DOVR ODERXUHG WR UDLVH SXEOLF DZDUHQHVV RI WKH QHHG IRU FKDQJH WKH\ ZUHVWOHG ZLWKFRQVWLWXWLRQDO LGHDV WR WU\ WR SURGXFH DZRUNDEOH DQG DFFHSWDEOH FRQVWLWXWLRQDO DOWHUQDWLYHDQG WKH\ WULHG UHSHDWHGO\ WREULQJDERXWDXQLWHGYRLFHDQGFRPPRQDFWLRQE\ WKH HOHFWHGUHSUHVHQWDWLYHVLQSDUOLDPHQW,QDOORIWKHVHWKLQJVWKH\IDLOHG%\VRPHPHPEHUVRIJRYHUQPHQWDQGWKHUR\DOIDPLO\KDGFRPHWRWKHUHDOLVDWLRQIRU WKHLU RZQ UHDVRQV WKDW WKLQJV KDG WR FKDQJH 0LVMXGJPHQWV E\ JRYHUQPHQW DQGFRQWLQXLQJ FRQWURYHUVLHVZRXOG LQHYLWDEO\ KDYH DQ HIIHFW HYHQWXDOO\ LQ SXEOLF UHVHQWPHQWEXW WKH ILQDQFLDO ORVVHV RI EDG GHFLVLRQV E\ WKH RFWRJHQDULDQ NLQJ SDUWLFXODUO\ ZHUHEHFRPLQJERWKHFRQRPLFDQGSROLWLFDOOLDELOLWLHV(YHQ IURP WKDW SRLQW WKH UHIRUP GLG QRW FRPH HDVLO\ EHFDXVH UHIRUPHUV ZKHWKHUFRPPRQ SHRSOH RU UR\DOW\ GLG QRW KDYH WKH SRZHU DQG FRXOG QRW JDLQ LW 6RPH WHQWDWLYHVWHSV ZHUHPDGH IURP  EXW WKH SURGHPRFUDF\ DGYRFDWHV GLG QRW KHOS E\ WKHLU RZQGLVXQLW\DQGFRQIOLFWLQJDPELWLRQV2QFHUHIRUPZDVEHLQJWDONHGDERXWLQKLJKHUFLUFOHVWKHSURFHVVEHFDPHGLIILFXOWZLWKGLIIHUHQFHVRIRSLQLRQDQGODFNRIDIL[HGSXUSRVHFDXVLQJWKHUHIRUPSURFHVVWRIDOWHUDWFULWLFDOSRLQWV+RZHYHUE\ WKHEHJLQQLQJRI WKHJULSRI WKH\HDUROGNLQJZDV IDGLQJDQGWKH&URZQ3ULQFHZDVDEOH WR LQGXFHKLPWRDFFHSWVRPHNH\FDELQHWFKDQJHV LQFOXGLQJDQHZ3ULPH0LQLVWHU±DVXFFHVVIXOEXVLQHVVPDQPHPEHURISDUOLDPHQWDQGPDQRIORZELUWK'U)HOHWL 6HYHOH7KLVZDV XQSUHFHGHQWHG7KHROG NLQJGLHG LQ6HSWHPEHU  DQG WKHQHZ NLQJ DQG KLV FKRVHQ SULPH PLQLVWHU ZRUNHG WRJHWKHU WR EULQJ SDUOLDPHQW WR DQDJUHHPHQW RQ WKH FRQVWLWXWLRQDODPHQGPHQWV7KHVHZHUH HQDFWHG DW ODVW LQ  DQG DUHFRPLQJWRIUXLWLRQLQWRGD\¶VODQGPDUNHOHFWLRQ7KHUHIRUPLVDILQHO\EDODQFHGJDPEOH$WWKHNLQJ¶VXUJLQJ7RQJDKDVFKDQJHGIURPDKHUHGLWDU\SUHVLGHQF\WRDFRQVWLWXWLRQDOPRQDUFK\IURPDQ$PHULFDQIRUPRIJRYHUQPHQWWRD%ULWLVKRU:HVWPLQVWHUIRUP3RZHUZLOOOLNHO\IDOOWRDQRQQREOHPHPEHURISDUOLDPHQWHOHFWHG E\ WKH SHRSOH RQ ZKRVH DGYLFH WKH NLQJ KDV XQGHUWDNHQ WR DFW 7KH H[DPSOH RIGHPRFUDF\ HOVHZKHUH LQ WKH 3DFLILF PXVW JLYH DQ\RQH PLVJLYLQJV DERXW WKLV UHIRUP EXW7RQJD KDV ZLVHO\ SUHVHUYHG VRPH VDIHJXDUGV WKH FDELQHW LV OLPLWHG LQ VL]H WKH SULPHPLQLVWHULVWREHHOHFWHGE\VHFUHWEDOORWDQGWKHNLQJFDQYHWROHJLVODWLRQIRUZKLFKUHDVRQSDUOLDPHQWDULDQVVKRXOGFRQVLGHUFDUHIXOO\EHIRUHWKH\HQDFWELOOV+RZHYHUWKHULVNVDQGWKHVDIHJXDUGVQHHGWREHZHOOXQGHUVWRRGLQ7RQJDDQGRXWVLGHVRWKDWLJQRUDQFHRUPLVXQGHUVWDQGLQJGRHVQRWFDXVHWURXEOHRIDQRWKHUNLQG,KDYHZULWWHQP\ERRNDERXWWKLVLQ.DJRVKLPD,KDYHWKURZQP\MHOO\ILVKEDFNLQWRWKHVHDIRULWWRVZLPDZD\IURPWKHIDWDOVKRUHRIHUURU

6\PSRVLXP
QG2FWREHU
7KH5HVHDUFK&HQWHUIRUWKH3DFLILF,VODQGV
5HRSHQLQJDV³7KH&HQWHUIRU,VODQG6WXGLHV(GXFDWLRQDQG5HVHDUFK´
6\PSRVLXP7KHPH³1HVLDHPSRZHUPHQW´'HYHORSLQJ,VODQG)XWXUHV
7KH.DJRVKLPD8QLYHUVLW\5HVHDUFK&HQWHUIRUWKH3DFLILF,VODQGVZDVUHVWUXFWXUHGDV
WKH (GXFDWLRQ DQG 5HVHDUFK &HQWHU LQ  )RU WKH ILUVW WLPH ³6PDOO ,VODQGV 6WXGLHV
1LVVRORJ\´ EHJDQ DV D QHZ SRVWJUDGXDWH FRXUVH LQ 2FWREHU 7KH FRXUVH FRYHUV VXEMHFW
PDWWHU ZKLFK KDV PDQ\ DSSOLFDWLRQV DQG LPSOLFDWLRQV DFURVV PDQ\ DFDGHPLF GLVFLSOLQHV
7KLVUHVWUXFWXULQJKDVDOVRSURYLGHGWKHRSSRUWXQLW\WRUHIOHFWEDFNRQWKHDFKLHYHPHQWVWR
GDWH$VDQLQVWLWXWLRQRIKLJKHUHGXFDWLRQZHKDYHWKHUHVSRQVLELOLW\WRHQYLVLRQWKHIXWXUH
SRVVLELOLWLHV RI WKH LVODQGV RXWVLGH -DSDQ $V D QHZ FHQWHU LW ZLOO IDFH H[SHFWDWLRQV WR
GHPRQVWUDWH LWV WUXH YDOXH DV WR KRZ ZHOO HGXFDWLRQ DQG UHVHDUFK FDQ EHQHILW ORFDO DQG
LQWHUQDWLRQDO VRFLHWLHV LQ DPRUH HIIHFWLYH DQG FRQFUHWHPDQQHU2Q WKH QDWLRQDO OHYHO WKLV
UHIHUVSDUWLFXODUO\ WR WKH.DJRVKLPDDUFKLSHODJR WKH LVRODWHG LVODQGJURXSVRI.DJRVKLPD
3UHIHFWXUHDQG$PDPLDUFKLSHODJRLQWHUQDWLRQDOO\LWUHIHUVWR$VLDQDQG3DFLILF,VODQGV
:HLQYLWHG+LV([FHOOHQF\0U5HQVWHU3$1'5(:'HSXW\&KLHIRI0LVVLRQ(PEDVV\
RIWKH)HGHUDWHG6WDWHVRI0LFURQHVLDLQ-DSDQ:LWKLQWHUQDWLRQDODFDGHPLFVSHFLDOLVWVZH
ZRXOGOLNHWRRSHQWKHGLVFXVVLRQDERXWWKHGLYHUVHDQGFRQFUHWHLVVXHVRILVODQGIXWXUHVDV
ZHOODVWKHFXUUHQWNQRZOHGJHRIWKHILHOGV
&RQWHQWV
3DUW,  2SHQLQJ&HUHPRQ\
3UHVLGHQW*UHHWLQJV
+LURNL<26+,'$3UHVLGHQW.DJRVKLPD8QLYHUVLW\ 
*XHVW*UHHWLQJV
5HQVWHU3$1'5(:
'HSXW\&KLHIRI0LVVLRQ)HGHUDWHG6WDWHVRI0LFURQHVLDQ(PEDVV\LQ-DSDQ 
 ³2QWKH1HZ&HQWHU´ 
6KLQLFKL12'$'LUHFWRURI5HVHDUFK&HQWHUIRUWKH3DFLILF,VODQGV 
Renster　P.　ANDREW

5HVHDUFK6HPLQDUV
1R-DQXDU\³)LVKHULHV PDQDJHPHQW LQ WKH 3DFLILF ,VODQGV FDQ ILVKHULHV UHVRXUFHV UHPDLQ WKHµOLIHOLQH¶IRUWKH3DFLILFLVODQGHUV"´9LQD5$0%,'(6,8QLYHUVLW\RI6RXWK3DFLILF5&3,.8>$%675$&7@7KH  GHYHORSLQJ VWDWHV DQG WHUULWRULHV RI WKH 3DFLILF ,VODQGV UHJLRQ FRQVLVW RI RQO\DERXWNPRI ODQGVSUHDGDFURVVPLOOLRQNPRIRFHDQ WKDWH[WHQGVQRUWKDQGVRXWKRIWKHHTXDWRU7KHLVODQGVDUHOLQNHGDQGFRQWUROOHGE\WKHPDULQHHQYLURQPHQW7KHGHSHQGHQFHRIWKH3DFLILF,VODQGFRXQWULHVRQWKHRFHDQUHVRXUFHVKDVEHHQDYLWDOSDUWRIWKHLUFXOWXUDOVRFLDODQGHFRQRPLFGHYHORSPHQW7KHFRDVWDODQGPDULQHHFRV\VWHPVRI WKH UHJLRQDUH H[WUHPHO\ LPSRUWDQWKDELWDWV IRU VXVWDLQLQJ WKH OLYHOLKRRGV:LWK OLPLWHGDUDEOHODQGDQGSRRUVRLOVLQWKHORZO\LQJLVODQGVUHOLDQFHRQPDULQHUHVRXUFHVLVH[WUHPHO\LPSRUWDQW$V WKH SRSXODWLRQ LQFUHDVHV WKLV GHSHQGHQFH EHFRPHV HYHQPRUH FULWLFDO 7KHRFHDQ LV VHHQ DV WKH µOLIHOLQH¶ WKDW µSURYLGHV WKH JUHDWHVW RSSRUWXQLWLHV IRU HFRQRPLFGHYHORSPHQW¶ 635(3(FRQRPLF DFWLYLWLHV VXFK DV ILVKHULHV WRXULVP DQG WUDGH DUHKLJKO\GHSHQGHQWRQWKHPDULQHHQYLURQPHQW7KHVHPLQDUZLOOIRFXVRQWKHFULWLFDOGHSHQGHQFHRI3DFLILF,VODQGHUVRQWKHILVKHULHVUHVRXUFHV WR VKRZ WKDW ZKLOH WKHUH KDV EHHQPXFK SURJUHVV WRZDUGV WKHPDQDJHPHQW RIILVKHULHVWKHTXHVWLRQVWLOOUHPDLQVZKHWKHUWKHVHFWRUFDQFRQWLQXHWREHWKHµOLIHOLQH¶8VLQJH[DPSOHVDQGUHVHDUFKH[SHULHQFHVLQIOXHQFHGE\VRFLDOHFRQRPLFDQGHQYLURQPHQWDOSROLF\SHUVSHFWLYHSROLF\JDSVDQGIXWXUHUHVHDUFKLQWHUHVWVDUHLGHQWLILHG7KHQDWXUHDQGVWUXFWXUHRIWKHILVKHULHVVHFWRUZLOOEHGHVFULEHGDQGSROLF\LQLWLDWLYHVZLOOEHRXWOLQHGWRVKRZWKDWWZRSDUDOOHOV\VWHPVH[LVW:KLOHWKHUHDUHDWWHPSWVWRDFKLHYHDPRUHLQWHJUDWHGDSSURDFKILVKHULHVPDQDJHPHQWDQGGHYHORSPHQWJRDOVZLOOVWLOOQRWEHDFKLHYHGXQOHVVWKHGHVLJQRIDQ HIIHFWLYH ILVKHULHV PDQDJHPHQW UHJLPH LV FRQVLGHUHG IRU ERWK FRDVWDO DQG RIIVKRUHILVKHULHV
1R0DUFK³6RPHVWUDWHJ\PLVWDNHVLQUHVHDUFK´7HWXVKL+,'$.$ 䋨5&3,.8䋩>$%675$&7@2QHRI WKHPRVW VHULRXVDVSHFWVRI DQ\ UHVHDUFK VWXG\ LVSODQQLQJ6WXGLHV VKRXOGEHSODQQHG ZLWK YHU\ FDUHIXO WKLQNLQJ RWKHUZLVH RQO\ SRRU UHVXOWV ZRXOG EH REWDLQHG $QDGGLWLRQDOWDONRQEOHHGLQJSDSD\DZLOOEHDOVRJLYHQ

³+DEXDQGLQIHFWLRXVQHPDWRGHLQWKH$PDPL,VODQGV´.RUHEXPL0,1$.$0,.DJRVKLPD8QLYHUVLW\6FKRRORI+HDOWK6FLHQFHV>$%675$&7@7KH:DWDVH/LQHDW7RNDUD6WUDLQVGLYLGHV-DSDQHVHIDXQDLQWR3DODHDUFWLFWRWKHQRUWKDQG 2ULHQWDO WR WKH VRXWK $PRQJ WHUUHVWULDO YHQRPRXV VQDNHV WKHPDPXVKL LV IRXQG LQ<DNXVKLPDDQG7DQHJDVKLPDQRUWKRIWKHOLQHEXWWKHKDEXLVIRXQGLQWKHLVODQGVVRXWKRIWKHOLQHV7KH JHQHULF QDPH IRU WKH KDEX ZDV UHFHQWO\ FKDQJHG 3UHYLRXVO\ KDEX DQGWRNDUDKDEX ZHUH FODVVLILHG FRQYHQWLRQDOO\ ZLWK DGGHUV LQ WKH VXEIDPLO\PDPXVKL JHQXVKDEX 7KXV WKH KDEX ZDV3URWRERWKURSV IODYRYLULGLV DQG WKH WRNDUDKDEX3URWRERWKURSVWRNDUHQVLV7KHUHFHQWUHYLVLRQFODVVLILHVWKHKDEXDV2YRSKLVRNLQDYHQVLVVFLHQWLILFQDPHZDVFKDQJHGLQWR2YRSKLVRNLQDYHQVLV7RNDUDKDEX LQKDELWV LQ WKH 7RNDUD FKDLQ RI LVODQGV DQG ERWK KDEX DQG KLPHKDEXLQKDELW$PDPL2VKLPD7RNX\XNL,VODQGDQGKDEXLQKDELWV.DNHURPD,VODQG<RUR,VODQG8NH,VODQG(GDWHNX,VODQG1HLWKHUKDEXQRUKLPHKDEX LQKLELWV.LNDL,VODQG2NLQRHUDEX,VODQG RU<RURQ ,VODQG$OWKRXJK WKHUH DUH YDULRXV RSLQLRQV DERXW WKH UHDVRQRI VSHFLILFGLVWULEXWLRQJHQHUDOO\LWLVWKRXJKWWKDWLWLVFDXVHGE\FKDQJHVLQVHDOHYHO$VIRUKLPHKDEXDPSKLELDQVDQGUHSWLOHVKROGZKHUHDVDURRIUDWDQGDEURZQUDWKROG RI DOO WKH IRRG LQGLYLGXDOZLWK WKHKDEX ,Q DGGLWLRQ , XQGHUVWDQG WKDW LQ WKHVWDJHVRIGHYHORSPHQWRIWKHKDEXWKHNLQGRIWKHEDLWFKDQJHG7KHVH[UDWLRDWWKHWLPHRIWKHKDWFKLQJLVPDOHIHPDOH DQGWKHERG\OHQJWKRIKDEX DW WKH WLPH ZDV PP *HVWDWLRQ SHULRG IRU HJJV LQ  GD\V ZLWK KDWFKLQJRFFXUULQJGXULQJWKHHQGRI-XO\WRWKHHQGRI$XJXVWIURP7KH OLIHVSDQRI WKHKDEX LVHVWLPDWHGRQ WKHEDVLVRIERG\ OHQJWKFHQWUXPVL]HDQGJURZWKULQJV,IWKHKDEXUHSURGXFHVRQFHD\HDUWKHQ,HVWLPDWHGWKHOLIHVSDQRIWKHIHPDOHDWVHYHQ\HDUVDQGWKHPDOHDWWHQ,QDGGLWLRQ ,ZLOODOVRUHSRUWRQHFG\VLVSRLVRQSRLVRQDFWLRQHWF7KH OLIHF\FOHRIWKHQHPDWRGH6WURQJ\ORLGHV VWHUFRUDOLV UHTXLUHV DXWRLQIHFWLRQZKHQSDUDVLWLF LQKXPDQV&RQWUDU\ WR SUHYLRXV EHOLHI ZH FRQILUP WKDW FURVVLQIHFWLRQ FDQQRW WDNH SODFH EHWZHHQKXPDQVDQGGRJV
1R$SULO³(PERGLHGµQDWXUH¶DQGDGDSWDWLRQWRWKHFKDQJLQJZRUOGLQFHQWUDOLVODQGV)LML´7RVKLPLWVX.$:$, 㧔6RQRGD:RPHQ
V8QLYHUVLW\㧕>$%675$&7@%HIRUH FRQWDFWZLWK:HVWHUQ FRXQWULHV )LMLDQV VHHP WR KDYH OLYHG LQ DQ HFRORJLFDOO\KDUPRQLRXV ZRUOG 1RZDGD\V )LML LV D ZHOO GHYHORSHG FRXQWU\ DPRQJ WKH 6RXWK 3DFLILF

FRXQWULHV7KHSXUSRVHRIWKLVUHSRUWLVWRLQYHVWLJDWHKRZ)LMLDQVKDYHDGDSWHGWRWKHUDSLGO\FKDQJLQJ VLWXDWLRQV 7KRXJK )LMLDQ FXOWXUH DQG VRFLHW\ KDYH FKDQJHG GUDVWLFDOO\ WKURXJKFRORQL]DWLRQ XUEDQL]DWLRQ FRPPHUFLDOL]DWLRQ DQG VR IRUWK QDWLYH )LMLDQV WKHPVHOYHVFRQWLQXH WR GLVWLQJXLVK WKH ³)LMLDQ ZD\´ IURP WKH ³:HVWHUQ ZD\´ ,V WKLV UHVLVWDQFH WRIRUHLJQ 㩷 FXOWXUHV DV VRPH VFKRODUV KDYH LQVLVWHG" , DWWDFK PXFK LPSRUWDQFH WR WKHFRQWLQXDWLRQ RI WUDGLWLRQDO FXOWXUH UDWKHU WKDQ WKH GLVFRQWLQXLW\ EHWZHHQ WUDGLWLRQ DQGPRGHUQLW\(VSHFLDOO\, IRFXVRQWKHFXOWXUDOQRWLRQRI)LMLDQV1DWXUHµEDODQFH¶ZKHUHE\HYHU\WKLQJLQWKHZRUOGLVVXSSRUWHGE\³VLGHV´7KLVILJXUDWLYHLPDJHLVH[SUHVVHGDVWKUHHVLGHVWULDQJOHRUIRXUVLGHVVTXDUH,QDQ\ZD\WKHGXDOLVWLFGLIIHUHQWLDWLRQDQGWKHXQLW\RI WKHERWK VLGHV LV WKHEDVLFPHQWDO LPDJHRI)LMLDQFXOWXUH)RUH[DPSOH WKH\ WKLQN WKDWODQGDQGVHDVXSSRUWHDFKRWKHUWKRXJKWKH\DUHPHGLDWHGE\WKHWKLUGVN\$KXPDQERG\LVDOVRWKRXJKWWREHVXSSRUWHGE\WKHERWKVLGHVULJKWDQGOHIWDQGWKH\DUHVXSSRUWHGDQGFRQWUROOHGE\WKHKHDGWKHFHQWHURIWKHERG\,QWKHVDPHZD\DQ\WKLQJLQFOXGLQJKXPDQEHKDYLRU FXVWRPVPDWHULDO FXOWXUH DQLPDOVSODQWV DQG WKHRWKHUQDWXUDO HQYLURQPHQWV LVEHOLHYHGWREHWKHHPERGLPHQWRIWKHPRUHEDVLFLPDJHFDOOHG³WRYRLQWKHKHDG´7KH)LMLDQWRYRPHDQV³WUXHVKDSH´FUHDWHGE\*RGLVGLVWLQJXLVKHGIURPWKHRWKHU³IDOVHRULPSHUIHFWVKDSHV´6HHLQJIURPWKHQDWLYHSRLQWRIYLHZWKHSURFHVVRIPRGHUQL]DWLRQLQ)LMLZDVWKDWRIUHRUJDQL]DWLRQZKLFKZDVFRQVWUXFWHGRQWKHEDVHRI³WRYRLQWKHKHDG´
1R0D\³0RGHUQL]DWLRQRI-DSDQDQG.DJRVKLPD´7DNHLFKL0,1$085$ 䋨.DJRVKLPD8QLYHUVLW\䋩
>$%675$&7@7KH -DSDQHVH JRYHUQPHQW HQFRXUDJHG DFWLYH PRGHUQL]DWLRQ SROLFLHV VLQFH WKH 0HLMLSHULRG 7KLV VWLPXODWHG WKH GHYHORSPHQW RI PRGHUQ EXVLQHVVHV DQG HQWHUSULVHV LQ WKHSURSHUW\PDUNHWFRPPHUFLDOPDUNHW ODERXUPDUNHWDQGILQDQFLDOPDUNHWHVSHFLDOO\ LQ WKHFDSLWDO UHJLRQ7KHZDYH RIPRGHUQL]DWLRQJUDGXDOO\ VSUHDG WR SURYLQFLDO DJULFXOWXUDO DQGILVKLQJ GLVWULFWV %\ WKH HQG RI V PRGHUQL]DWLRQ KDG UHDFKHG WKH QDWLRQDO VFDOH+RZHYHU WKH VDPXUDL SRSXODWLRQ GRPLQDWHG WKHPDMRULW\ )RU.DJRVKLPDZKHUH IDUPLQJFRPPXQLWLHVSUHGRPLQDWHWKHURXWHWRPRGHUQL]DWLRQZDVVORZDQGIHOOEHKLQGWKHQDWLRQDODYHUDJHVFRQVLGHUDEO\7KHSULPDU\UHDVRQOLHVEHKLQGWKHGHHSO\URRWHGSRVWGRPDLQKDQUXOLQJ V\VWHPV FXVWRPV DQG RWKHU VRFLDOO\ UHODWHG PDWWHUV 7KLV SHUVLVWHQFH GUDJJHG WKHUHIRUPDWLRQRI IDUPHUV¶ DZDUHQHVV DQG IXUWKHUPRUH ODJJLQJEHKLQG LQ WKH LPSURYHPHQWRIWKH SURGXFWLRQ WHFKQRORJ\ DQG HQKDQFHPHQW LQ SURGXFWLYLW\ ,QGXVWU\ DQG FRPPHUFH DOVRVXIIHUHGEHFDXVHRIODFNRIIXQGVDQGDOVRGXHWRPDUNHWVSURSHUW\FRPPHUFLDOODERXUDQGILQDQFLDOEHLQJUHOLDQWXSRQWKHGLVWDQWFDSLWDOFLW\,Q.DJRVKLPDWKHUHZHUHQREXVLQHVVHVWKDWFRXOGEHGHVFULEHGDVPRGHUQ,QWHUPVRISROLWLFVDQGWKHSROLFLHVWKHUHZHUHVWURQJHU

WHQGHQFLHV WRZDUGV FRQVHUYDWLVP )URP VRFLDO DQG FXOWXUDO SRLQW RI YLHZ PRGHUQL]DWLRQODJJHGEHKLQGRWKHUSUHIHFWXUHVDQGOLNHZLVHHGXFDWLRQIROORZHGVXLW7KHGHPRFUDWL]DWLRQRIDJULFXOWXUDO ODERXUDQGHGXFDWLRQDO UHIRUPVIROORZLQJ:RUOG:DU,,µJUHHWHG.DJRVKLPDZLWKWKH0HLML5HVWRUDWLRQ¶DVZDVGHVFULEHGEDFNWKHQDIWHUWKHGHOD\ RI  \HDUV $OEHLW LPSHGLQJ GHYHORSPHQW LQ PRQHWDU\ DQG FRPPRGLW\ PDUNHWVUHWURVSHFWLYHO\ WKH VPDOO DQG PHGLXP HQWHUSULVHV DQG EXVLQHVVHV ZKLFK FRPSULVHG WKHPDMRULW\DUHURRWHGEDFNWRWKHIDUPLQJDQGILVKHU\SUDFWLFHVUHOLDQWXSRQIDPLO\ODERXUDQGVHOIVXIILFLHQF\1HYHUWKHOHVVPRGHUQL]DWLRQDQGJOREDOL]DWLRQLQ.DJRVKLPDLVXQGHQLDEO\GHYHORSLQJ 7KH DXWKRU ZLOO H[SORUH WKH OLJKW DQG WKH VKDGRZV RI PRGHUQL]DWLRQJOREDOL]DWLRQDQGWKHPDUNHWHFRQRP\
³7HFWRQLFSODWHERXQGDULHVDQGXQGHUJURXQGUHVRXUFHV´0XQHWRPR1('$&+,䋨.DJRVKLPD8QLYHUVLW\䋩
>$%675$&7@5RFNV FRQWDLQ DOO HOHPHQWV LQ WKH SHULRGLF WDEOH EXW WKH FRQVLVWHQF\ RI HOHPHQWV DUHVXVFHSWLEOH WR FKDQJH IURP D IHZ IROG WR WHQV RI WKRXVDQGV WLPHV PRUH FRQFHQWUDWHGGHSHQGLQJ RQ WKH PRYHPHQW RI WKH (DUWK 0DQNLQG KDV HIILFLHQWO\ XWLOL]HG WKHVH DVXQGHUJURXQG UHVRXUFHV 7KH PDMRULW\ RI WKHVH XQGHUJURXQG UHVRXUFHV DUH WKH UHVXOW RIPDJPDDFWLYLWLHV+RZHYHUQRWDOOPDJPDDFWLYLWLHVDUHLQYROYHGLQXQGHUJURXQGUHVRXUFHV6LQFHEHLQJLQYROYHG LQ WKH1DQNDL 6RXWKHUQ6HD5HVHDUFK&HQWUH WKHDXWKRUIUHTXHQWO\MRLQHG WKH H[WHQVLYH UHVHDUFK WHDP DQG FRQGXFWHG LQYHVWLJDWLRQV LQ 3DSXD 1HZ *XLQHD3DODX <DS DQG RWKHU ZHVWHUQ 3DFLILF UHJLRQV RI LVODQG DUFV ZKLFK GHYHORSHG DORQJ WKHVXEGXFWLRQ ERXQGDULHV EHWZHHQ WKH RFHDQLF SODWH DQG WKH FRQWLQHQWDO SODWH 7KH UHVHDUFKHOXFLGDWHG WKH FKDUDFWHULVWLFV RI PDJPD LQYROYHG LQ WKH IRUPXODWLRQ RI XQGHUJURXQGUHVRXUFHV7KHFROODERUDWLRQEHWZHHQWKHWZRLQVWLWXWHVOHGWRZRUNLQJDORQJVLGHELRORJLVWVRQ QXPHURXV RFFDVLRQV 7KLV RSHQHG XS RSSRUWXQLWLHV WR FRPSUHKHQVLYHO\ DSSUHFLDWH WKHQDWXUDOSKHQRPHQDLQTXHVWLRQ7KHLQYROYHPHQWIDFLOLWDWHGDQGHQFRXUDJHGWKHSODQQLQJRISURMHFWVLQXQGHUJURXQGUHVRXUFHVDURXQGSULPLWLYH(DUWKWHFWRQLFSODWHERXQGDULHVDQGH[FDYDWLRQRIDQFLHQWOLIHIRUPV,WKHOSHGWRJDLQDIRRWLQH[SORULQJWKHFRHYROXWLRQRIOLIHDQGHQYLURQPHQWRQSULPLWLYH(DUWK
1R-XQH³,VODQGVDQGYROFDQR´*R]R<26+,0$68-RVDL,QWHUQDWLRQDO8QLYHUVLW\>$%675$&7@,ZRXOG OLNH WREHJLQP\SUHVHQWDWLRQZLWKPHGLHYDOPRQN0\RH¶V/HWWHU WRP\GHDULVODQG DV D SUHIDFH $OVR , ZRXOG OLNH WR FRQWULEXWH VRPH RI P\ RZQ WKRXJKWV IRU WKLV

RFFDVLRQWKURXJKP\SHUVRQDOFLQH"³)URPLVODQGWRSHQLQVXODRUIURPSHQLQVXODWRLVODQG´WKLVFRXOGEHWKHWLWOHRIP\YLVLRQ㩷 㩷 7UDYHOLQJ IURPWKHVH LVODQGV"$PDPL.DNHURPD0RSSR7RNXQRVKLPD&KHMXGR WRWKHODNHLVODQGRI,QQLVIUHHLQ6OLJR,UHODQGDOVRWR3DXO*DXJXLQ¶V%UHWDJQH"WKHVRQJRIWKHVHLVODQGVVSUHDGVOLNHWKHVRXQGRIZDYHV)LQDOO\WRDUULYHLQ.DJRVKLPDLVLWP\RZQRUDFRPPRQLOOXVLRQ"LVWKHEHJLQQLQJRIDGUHDP7KLVVKRXOGEHFODULILHG"\HVPRXQWDLQRIILUH
1R-XO\³7RQJDQSROLWLFDOUHIRUPWKHRGGRQHRXWDPRQJWKH3DFLILF,VODQG´,DQ&$03%(//5HVHDUFK&HQWHUIRUWKH3DFLILF,VODQGV.DJRVKLPD8QLYHUVLW\
>$%675$&7@7KHFRQVWLWXWLRQVRIWKH3DFLILF,VODQGVWDWHVDUHPRVWO\WKHSURGXFWRIGHFRORQLVDWLRQLQWKH WKLUG TXDUWHU RI WKH WK FHQWXU\ DQG FDSWXUH WKH YDOXHV WKDWZHUH FXUUHQW DW WKH WLPH6HYHUDO RI WKHP KDYH XQGHUJRQH PLQRU PRGLILFDWLRQV VLQFH WKRXJK XVXDOO\ ZLWKRXWGLVFDUGLQJWKHUHFHLYHGFRQVWLWXWLRQRUUHGHVLJQLQJWKHSROLWLFDOFKDUWHUIURPILUVWSULQFLSOHV7RQJDLVWKHH[FHSWLRQDOFDVHKDYLQJDFRQVWLWXWLRQWKDWLVDERXW\HDUVROGHUWKDQWKRVHRIWKHRWKHUVWDWHV,WZDVIRUPXODWHGLQE\DQRQ7RQJDQDQGVKRZHGDOPRVWQRHQJDJHPHQWZLWK7RQJDQFXOWXUHDVLWZDVDWWKHWLPH2QWKHFRQWUDU\WKHLGHDZDVWRVKRZWKDW7RQJDKDGPRYHGDZD\IURPLWVFXOWXUHLQLWVQHZSROLWLFDOFRQVWUXFWLRQ+RZHYHUDIWHUKDYLQJKDGRYHU\HDUVWRDVVLPLODWHFXOWXUHDQGFRQVWLWXWLRQE\WKHHQGRIWKHWKFHQWXU\SROLWLFDOSUHVVXUHVZHUHPDNLQJLWQHFHVVDU\IRUVRPHFKDQJHVWREHPDGH7KHFRQVWLWXWLRQSUHVHUYHGDVWURQJO\KHUHGLWDU\HOHPHQW LQJRYHUQPHQWZKLFKJDYHVWDELOLW\EXWZKLFKDOVRHQFRXUDJHGWKHLGHDWKDWNLQJDQGQREOHVKDGDQDWXUDOULJKWWRUXOH7KHUHIRUHIRUDERXW\HDUVWKHUHJLPHZDVDEOHWR LJQRUHRUUHVLVWVXJJHVWLRQV WKDWGHPRFUDWLFUHIRUPVZRXOGEHGHVLUDEOHRUQHFHVVDU\7KH UHVLVWDQFH WR FKDQJH HQGHG DEUXSWO\ DV WKH DJLQJ NLQJ SDVVHG LQWR D WHUPLQDOGHFOLQHDQGSRZHUHIIHFWLYHO\VKLIWHGWRWKHQH[WJHQHUDWLRQ$WWKDWSRLQWPHPEHUVRIWKHUR\DO IDPLO\ VHL]HG FRQWURO RI WKH UHIRUP SURFHVV /HJLVODWLRQ ZDV SDVVHG LQ EURDGHQLQJSRSXODUSDUWLFLSDWLRQLQJRYHUQPHQWDQGUHVWULFWLQJWKHSRZHUVRIWKHNLQJ7KHFKDQJHVZLOOFRPHLQWRHIIHFWZLWKDQHOHFWLRQLQ1RYHPEHU7KHHIIHFWRI WKLV UHIRUP LV WRFUHDWHDFRQVWLWXWLRQZKLFK LVSHUKDSVPRUH LQWLPDWHO\FRQQHFWHGZLWK7RQJDQFXOWXUH WKDQDUH WKHRWKHUFRQVWLWXWLRQVRI WKH3DFLILFEXWDOVRRQHZKLFK LV PXFK OHVV GHPRFUDWLF WKDQ PLJKW KDYH EHHQ WKH FDVH KDG UHIRUP EHHQ IXUWKHUGHOD\HG

³&DSVLFXPXVHGLQ$VLD´6RWD<$0$02725HVHDUFK&HQWHUIRUWKH3DFLILF,VODQGV.DJRVKLPD8QLYHUVLW\
>$%675$&7@
'RPHVWLFDWLRQRIWKHJHQXV&DSVLFXPGDWHVEDFNWR%&DQGSHRSOHVXFK
DV WKH 2OPHFV 7ROWHFV DQG $]WHFV DUH NQRZQ WR KDYH XVHG&DSVLFXP H[WHQVLYHO\ VLQFH
DQFLHQW WLPHV$IWHU &ROXPEXV UHWXUQHG WR WKH ROGZRUOG LQ ZLWK&DSVLFXP LW VRRQ
VSUHDG IURP 6SDLQ WR WKH RWKHU FRXQWULHV& DQQXXP DQG& IUXWHVFHQV DUH QRZ ZLGHO\
FXOWLYDWHGWKURXJKRXWWKHZRUOGDQGDUHHFRQRPLFDOO\LPSRUWDQWDVFRQGLPHQWVYHJHWDEOHV
DQGPHGLFLQHV,ZRXOGOLNHWRPDNHDSUHVHQWDWLRQDERXWWKHGHWDLOHGXVDJHRI&DSVLFXP
DVFRQGLPHQWDVYHJHWDEOHDVPHGLFLQHDVFRORUDQWLQSRSXODUEHOLHIVLQDJULFXOWXUDOULWXDOV
LQWDERRVDQGLQULFHPDOWLQ6RXWKHDVWDQG(DVW$VLDDQGRQHSRVVLEOHK\SRWKHVLVWKDW&
IUXWHVFHQV SRVVHVVLQJ6K'+%ZDV LQWURGXFHG GLUHFWO\ IURP WKH$PHULFDV YLD2FHDQLD WR
0DQLODDQGLWWKHUHDIWHUGLVSHUVHGLQWRWKHLQVXODUUHJLRQV
1R6HSWHPEHU³:ULWWHQLQVWRQHZKDWWKHVWRQHDUWHIDFWVRIDQDQFLHQWDUFKDHRORJLFDOVLWHFDQWHOOXV´0DULRQ&$03%(//9LVLWLQJ$UFKDHRORJLVW>$%675$&7@/DSLWDLVWKHWHUPXVHGIRUWKHHDUOLHVWFXOWXUHLGHQWLILHGLQWKHZHVWHUQ3DFLILF,VODQGV0RUHRYHU DUFKDHRORJLFDO VWXGLHV LQ WKH ZHVWHUQ 3DFLILF LQFOXGLQJ )LML KDYH IRFXVVHG RQSRWWHU\DQDO\VLVDVWKHSULPDU\FXOWXUDOPDUNHU$QDO\VLVRIVWRQHDUWHIDFWVKDVFRQFHQWUDWHGRQ DG]HV DQG RQ ORFDWLQJ WKH VRXUFH RI WKHLU URFN W\SHV 6LPLODUO\ VRXUFLQJ RI FKHUW DQGREVLGLDQDUWHIDFWVDVDPHDQVRIWUDFLQJWUDGHDQGSRSXODWLRQPRYHPHQWVKDVUHFHLYHGPXFKDWWHQWLRQ7KLV DSSURDFK KDV EHHQ DGRSWHG LQ SDUW EHFDXVHPRVW/DSLWDSHULRG VLWHV KDYHEHHQ GHILFLHQW LQ VWRQH DUWHIDFWV  $ FXUUHQW WUHQG LV WR PRYH DZD\ IURP VWXGLHV RILQGLYLGXDO DUWHIDFWV DQG WKHLU IRUP WR FRQFHQWUDWH RQPHWKRGV RI SURGXFWLRQ DQG UHVRXUFHVWUDWHJLHV7KH HDUO\ /DSLWD VLWH DW %RXUHZD RQ WKH VRXWKZHVW FRDVW RI 9LWL /HYX )LML KDVSURYLGHGDFROOHFWLRQRIDOPRVWVWRQHDUWHIDFWVZKLFKH[KLELWDZLGHUDQJHRIW\SHVDQGDWWHVW WRPXOWLSOH DFWLYLWLHV RFFXUULQJ DW WKH VLWH  'HWDLOHG DQDO\VLV RI WKLV FROOHFWLRQ KDVEHHQ XQGHUWDNHQ FRPELQLQJ WKH ROGHU DSSURDFKHV RI FODVVLILFDWLRQ DQG DQ DVVHVVPHQW RISURGXFWLRQPHWKRGVDQGUHVRXUFHXWLOLVDWLRQ  2YHUWKUHHTXDUWHUVRIWKHIODNHGPDWHULDOKDVEHHQHLWKHU UHWRXFKHGRUKDV ILQHZHDUSDWWHUQV WKDW LQGLFDWHWKHZD\ LWZDVXVHG  0DQ\SLHFHVVKRZPXOWLSOHXVHDQGIXQFWLRQV$QDO\VLVRIWKHGLVWULEXWLRQRIWKHVHDUWHIDFWVIURPWKHVLWHKDVLGHQWLILHGIRFXVDUHDVIRUSDUWLFXODUDFWLYLWLHVDQGFKDQJHVWKURXJKWLPH7KLVLVWKHILUVWWLPHWKDWVXFKDQDWWHPSWKDV

EHHQ PDGH IRU D /DSLWD VLWH DQG LV HVSHFLDOO\ LPSRUWDQW EHFDXVH DW SUHVHQW %RXUHZD LVDFFHSWHGDVWKHHDUOLHVWRFFXSDWLRQVLWH\HWGLVFRYHUHGLQ)LML 
1R1RYHPEHU³9LVXDOUHFRUGRI.DJRVKLPD0DUX,,PDLGHQYR\DJHWR1DSOHVKDOIDFHQWXU\DJR´.D]XR7$*8&+,3URIHVVRU(PHULWXV.DJRVKLPD8QLYHUVLW\>$%675$&7@,Q 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 &RPSOHWHG KLV %6 LQ  06 LQ  DQG D 'RFWRUDWH RI
$JULFXOWXUHLQDW.\RWR8QLYHUVLW\0DMRUHGLQ(WKQRERWDQ\WURSLFDODJULFXOWXUHDQG
FURSHYROXWLRQ
'ULQNLQJWUDGLWLRQDODOFRKROGXDLWDPRI1KD+HXQLQVRXWKHUQ/DRV
5HFHQW3XEOLFDWLRQV
6RXWK3DFLILF6WXGLHV  9RO1R5HVHDUFK3DSHUV'DYLG+$1/21$ORKDIRUWKHLUYLROHQFHORFDWLQJWKH1)/
6SURERZOZLWKLQFRQWHPSRUDU\
+DZDL¶LDQGWKHGHHSHU+DZDLLDQSDVW
9LQD 5$0%,'(6, (PSOR\PHQW RSSRUWXQLWLHV IRU ZRPHQ LQ WKH WXQD LQGXVWU\ LQ VPDOO
LVODQGVLVLWUHDOO\UHVWULFWLYH"$FDVHVWXG\RI)LML,VODQGV
6RWD<$0$02728VHRI&DSVLFXPSHSSHUVLQWKH%DWDQHV,VODQGV3KLOLSSLQHV

6RXWK3DFLILF6WXGLHV  9RO1R5HVHDUFK3DSHUV
.HL .$:$, 6XHR .8:$+$5$ 5\XWD 7(5$'$ 6KLJHWR 720,1$*$ 6KLQLFKL 12'$ DQG
6KXQVXNH1D*$6+,0$ ,QIOXHQFHRI(QYLURQPHQWDO&KDQJHVRQ WKH0LFURQHVLDQ
5HJLRQ&DVH6WXG\RI,VODQGVLQ<DS6WDWH)HGHUDWHG6WDWHVRI0LFURQHVLD
1RWHV
&\QWKLD1=$<$6'HVFULELQJ6WHZDUGVKLSRIWKH&RPPRQ6HDDPRQJ$WRE)LVKHUVRIWKH
3DFLILF5LP,VODQGV&DVHVIURPWKH3KLOLSSLQHV7DLZDQDQG-DSDQ
6XHR .8:$+$5$ 'HYHORSPHQW DQG &RQVHUYDWLRQ ,VVXHV 5HOHYDQW WR WKH :RUOG 1DWXUDO
+HULWDJH/LVWLQJRI$PDPL
2FFDVLRQDO3DSHUV1R'HFHPEHU
7KH 5HVHDUFK &HQWHU IRU WKH 3DFLILF ,VODQGV 5HRSHQLQJ DV ³7KH &HQWHU IRU ,VODQG
6WXGLHV (GXFDWLRQ DQG 5HVHDUFK´ 6\PSRVLXP 7KHPH ³1HVLD HPSRZHUPHQW´ 
'HYHORSLQJ,VODQG)XWXUHV1$*$6+,0$6DQG<$0$02726HGV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